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NOTICE: When government or other drawings, speci-
fications or other data are used for any purpose
other than in connection with a definitely related
government procurement operation, the U. S.
Government thereby incurs no responsibility, nor any
obligation whatsoever; and the fact that the Govern-
ment may have foramlated, furnished, or in any way
supplied the said drawings, specifications, or other
data is not to be regarded by implication or other-
wise as in any manner licensing the holder or any
other person or corporation, or conveying any rights
or permission to manufacture, use or sell any
patented invention that may in any way be related
thereto.
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United Srates Patent Office Secrecy Order

NOTICE

The Aerojet-General Corporation has filed patent applications in the US. Ptaent Ofce to
cover inventions disclosed in this pubhcation, and the Commissioner of Patents has issued a secrecy
order thereon.

Compliance with the provisions of this secrecy order requires that those who receive a
disclosure of the secret subject matter be informed of the existence of the secrecy order and of
the penalties for the violation thereof.

The recipient of this report is accordingly advised thst this publication includes information
which is now under a secrecy order. It is requested that he notify all persons who will have access
to this material of the secrecy order.

Fach secrecy order provides that any person who has received a discLosure of the subject
matter covered by the secrecy order is

"in nowise to publish or disclose the invention or any material information
with respect thereto, including hitherto unpublished details of the subject
matter of said application, in any way to any person not cognizant of the
invention prior to the date of the order, including any employee of the prin-
cipals, but to keep the same secret except by written permission first obtained
of the Commissioner of Patents."

Although the original secrecy order forbids disclosure of the material to persons not cognizant
of the invention prior to the date of the order, a supplemental permit attached to each order does
permit such disclosure to:

" (a) Any officer or employee of any deparanent, independent agency, or bureau
of the Government of the United States.

"-(b) Any person designated specifically by the head of any deparment, inde-
pendent agency or bureau of the Government of the United States, or by
his duly authorized subordinate, as a proper individuai to receive the
disclosure of the above indicated application for use in the prosecution
of the war.

"The principa;s under the secrecy are further authorized to disclose the
subject matter oi (his appiication to the minimun. necessary number of persons
of known loyalty and discretion, employed by or working with the principals
or their licensees and whose duties involve cooperation in the development,
manufacture or use of the subject mar-er by or for the Government of the
United States. provided such persons are advised of the issuance of the secrecy
order."

No other disclosures are ac':horized, without written permission from the Commissioner of
Patents. Public Law No. 239, 77th Congress, provides that whoever shall "willfully publish or
disclose or authorize or cause to be pub~ished or disclosed such invention, or any maueriai
information with respect thereto," which is under a secrecy order. "shall, upon conviction, be
fined not more than $10,000 or imprisoned for not more than two years or both." In addition.
Public Law No. 700, 76th Congr-ss, provides that the invention in a patent may be held aban.
doned, if it be established that there has been a disclosure io violation of the secrecy order.

It must be understood that the req-iiremenrs of the secrecy order of the Commissioner of
Parents are in addition to the usual security regulations whch are in force with respect to
activities of the Aerojer-General Corporation. The usual security regulations must still be observed
notwithstanding anything set forth in the secrecy order of the Commissioner of Patents.
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L TPECHNICAL DISCUSSIONl

A. _REACTIONS OF DIPLUORAMEJEj

The reaction of rnethallylacetone with difJluoramine in sul-fuicai

gave 2, 5, 5-tri~methyl-2- (di-fuoramino )tetrshydrofuran, identical to the prroduct

previously prepared from 5-methl- -nitro-2-hexanone.

Some addiLtional examples of the Michael addition of difluora-mine were

examined. Whersýas it- had previously been observed that methyl, acrylate gave

methyl i3-difAluoraa:,ino-proptona-te, methyl, methacrylate did. not react. Styrene,

acrylamfie and ' -methyl-l-butenc-53-yne decomposed under the reaction conditions.

The expected _gem-difluoranines were prepared from 5-methyl-2-pentc-non~e,

n-heptaldehy~3e and 2, 7-ackbar-edione.

The reactton of ethoxyacetylene writh difluoramine gavre a mixture of

N?ý compounds apparently including CyC(1V 2)0C 2 H 5 and -m2 -c~ c 2ii5 ). h-e

waddition of difluoranine to dicyclohexylcarbodiimide, appears to have givezn a

inonoadduact. The reaction o)f cyclobutanone with %difluoremine in sulfuric acid

gave a product which analyzed as a fluortnxino compcunwd. Several new :1? c~ompounds

were formed from the reaction of t-butyJ. hydroperoxicte with difluor-anine. Work

is being continued to identify the products of these reactions.

B3. FUJORINATION STUDIES

The aqueous fluorination of diethyl methylenedicarbanate gave a trace

Of bis (difluoramiro )methane as vell as diethylNN dilocehlnicrat,

ethyl difluoramirnomethyicarbanate (or its isomer, ethyl NIi-diflusIramin-czcrbsmate)

and. ethyl N-dlfluorarninometbyl-N-fluor~oearbanate.
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The fluorination of diethyl ethylenedicarbanate gave dilet-hyl N, N' -

d if lu~orc/ethylýeriedi c arbarn.ate, and ethyl i3-diflucraainoethylfluoroca'bamete, as

'well1 as a ti-ace of 1, 2-his (diflniorar-ino )ethan-e.

The fluorination of methylenediacetanidle and methylenediformamide

gave low yields of bis(difluoramino )methane.

T7he fluorination of allylurea resulted in a C-N bond cleavage, with

the formation of> N, N-d~ifluorourea. The fluorination of cyanoguan~dine also gave

sc-'me N, N-di ttuorcurea.

T~he material having a low boiltog point found in the fluorinat-Ion of

arylureas was shown to be trichiorofluoronieth-ane.

IT ECOMIE~hTONSAND FUTURE FAIlS

A. REACTIONS OF DIFLUORAMIE

The immediate emphasis in t~his area will, be placed on the identifi-

cýation of the product obtained from ethox~yacetylene, t-butyl hydriopcroxide, and

Cicyclobexylc.ar~bodi.'indde. These Investigations night ultimately give compounds

with three NIP2 groups on a carbon, -0W 2 compounds, and tetralcis (aifluoram-no )-

mnetha~ne resp~ectively. The investigetien aof the effect of structural features

on the reactions of carbon-yl and acetylenic coqpounds with difiuoraaLine will

also be continued.

B. FlUOP.TNATTCI; S2JVDIES

Thbe study of the fluorination of' rolyfunctional ureas and carbanlat-eF

1riii be continued with the objective of preparing compounds with high N-F content.,

Tn addition, the reactions of N-fluorocarbamates wrill be studied. Thus, the

acidic KH of X-fluorococrbanates might react with carbonyl compounds -In a reaction

simil ar to that of' HIJF2 . The hydrolysis of Ni-fluorccarbazates could yield

flueramine or the alkyl derivative-s. The former could bes used for the preracrat ion

of fluortnines from ca~rbonyl comp-ou-n-d.
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